It is well known that the concept of quality in higher education is a compound concept which depends on many dimensions and factors. Moreover, there exist many common quality approaches which are used to assess the quality and performance of HEIs. In the last decade, the performance and quality measurement approaches of institutional activities have become critical factors in society knowledge, and hence institutions have adopted different approaches to achieve high quality and performance. This paper elaborates on the processes and applications of the quality excellence models in higher education, contributed to the science and knowledge of quality/performance of HEIs. In addition to what was already mentioned, different methods and models of quality management of HEIs were reviewed and the paper will be particularly focused on the contributions of two well-known methods of quality management. Also, this paper will propose a detailed model of objectives oriented to assess the quality of HEIs and hence to contribute to the science and knowledge of the quality of HEIs. The data is collected and analysed. The findings have shown that the results have a considerable gain in all statistical measures. Conclusions, recommendations and limitations were reported and discussed.
Introduction
It is well known that the concept of quality in higher education is not a new issue and is always associated with input, output and the processes among the HEIs.
International bodies, researchers and stakeholders in the field of higher education tend to define the term 'quality in higher education' in different settings because it is a compound concept which depends on many dimensions (UNESCO, 1998a (UNESCO, , 1998b . These definitions give different meanings and consequently, different methods of assessments. Some of them focus on teaching and learning processes, while, others focus on output and accomplishments or the quality of graduates and so forth.
However, the 'quality in higher education' may be examined through the following components (Green, 1994; Harvey and Night, 1996; Becket and Brookes, 2008; Sârbu et al., 2009 ):
• 'in terms of the exceptional (highest standards)'
• 'in terms of conformity to standards'
• 'as fitness for purpose'
• 'as effectiveness in achieving institutional goals'
• 'as meeting customers' stated or implied needs'.
The quality of HEIs has received significant attention in the last two decades and HEIs have endeavoured hard to demonstrate their obligations in transparency and accountability through institutional mission, vision and setting of goals and objectives in their strategic plans. Some of the common goals/objectives are: to develop a culture of academic excellence, to create centres of excellence with the highest standards in research, to operate good services, to enhance institutional internationalisation and to develop society engagement (see Al-Hemyari, 2014a, 2014b) .
Indeed, many international bodies (UNESCO, OECD, EUA, HEFCE, ISO, CHE-SASSE …) have studied the quality of HEIs through students' skill, quality of teaching and learning and the employability of graduates; and on the basis of how they have determined the quality level of each of these aforementioned factors, have advised the HEIs to implement a number of polices designed to enhance the students' outcomes, quality of teaching and learning, institutional infrastructure and services in order that they may more effectively foster the kind of skills needed by graduates if the latter are to successfully meet the expectations of employers when they eventually join the workforce.
In order to improve the input, process and output of HEIs, a combination of many approaches, based the criteria of performance measurements, application of statistical measures, management concepts and total quality principles have been used throughout the world.
Moreover, the capability and possibility of effectively assessing the HEIs is now widely important and required as a way of informing the government, stakeholders, society and students regarding a number of core issues. Some of these issues are: 'monitoring of the university's strategic goals', 'accountability in terms of fulfilling the mission of the university' and 'providing information for decision making and/or promotion of the university' (Cave et al., 1997; Reindl, 2012; Al-Sarmi and Al-Hemyari, 2014a , 2014b , 2014c Chalmers, 2008) .
In fact, the debate concerning the best/most efficient approach of assuring the quality of HEIs is an old one. But, some of the most common approaches in determining the quality of HEIs were conducted by the ISO 9001 standards and business excellence models (BEM). Some others (Bogue, 1998; Kaplan and Norton, 2001; Sirvanci, 2004; Houston, 2008; Rosa et al., 2012) were:
• 'external quality monitoring (EQM), also referred to as external quality review (EQR)'
• 'assessment-and-outcomes movement, which calls for the development of performance evidence and attention to value-added questions'
• 'total quality management (TQM), which focuses on continuous improvement and customer satisfaction'
• SMART performance pyramid
• balanced scorecard (BS)
• 'accountability and performance indicator outcomes'.
It may be worth mentioning that all BEM [enterprise resource planning (ERP), business process reengineering (BPR), organisational change management (OCM), etc.] are based on the TQM principles, approach and framework. Among the previous quality approaches the European Foundation for Quality Management (EFQM) excellence model, which has recently been revised, has received good attention from the researchers in HEIs and international organisations and has become the most famous example for excellence models. Due to some technical and applicability problems of BS (Striteska and Spickova, 2012) , SMART performance pyramid (Striteska and Spickova, 2012) and BEM (Dahlgaard-Park et al., 2013; Rosa et al., 2012) , the approach in assessing the quality of HEIs through strategic planning, goals and objectives setting using qualitative and quantitative indicators is preferred and has received considerable attention from numerous researchers, leading HEIs and international bodies.
In this paper, different methods and models which are used in quality management of HEIs are reviewed and the paper will particularly focus on the contributions of two well-known methods of quality management in HEIs. It then elaborates upon objectives oriented approaches and proposes a new multi-dimensional model to assess the quality of HEIs and finally goes on to present the findings concerning applying the proposed model in 30 private HEIs. The data for this model was collected from HEIs and analysed. The findings were checked using many statistical tests.
The content of this paper is divided into nine sections. A short review of each section is shown as follows: in Section 2, the purpose, aim and objectives of the research are given. The EFQM Excellence model is reviewed in Section 3. The technique and the phases of refining streams and objectives are reviewed in Section 4. The data collection, research surveys, the population and the samples are described in section 5. The findings of the objectives and the performance of HEIs in accordance with the objectives' results are given in Section 6. The investigation of the significance and validation of the findings and their interpretation are discussed through a number of statistical tests in Section 7. Section 8 summarises the paper's main conclusions. Some of the expected problems and dilemmas are diagnosed in Section 9.
The purpose, aim and objectives of the research
The purpose of this research is to create an improving environment for students in private HEIs and to make HEIs focus on the culture of quality and performance appraisal. The aim of this research is to examine and measure the performance of private HEIs. The objectives of this research are [to]:
• identify which models have been implemented the most for assessing the quality of HEIs
• discuss the criticisms and limitations of existing methods
• pick out and use the most important objectives for HEIs
• collect data from HEIs
• analyse the collected data
• evaluate the performance of the private HEIs with respect to the performance of each objective
• differentiate between HEIs in accordance with the results
• explore the effectiveness of the practical results and assess their significance and relevance
• construct prediction models
• indicate the differences between the objectives and the actual performance obtained.
In Section 1, we already mentioned that the quality in HEIs has different meanings, definitions and compound concepts which depend on many dimensions and factors. These reasons have caused many difficulties in assessing the quality in HEIs with the result that it has become a challenging issue. Related literature shows that there are numerous HEIs that have adopted and applied the TQM approach as a way to obtaining an understanding of their performance, the complexity of the teaching and learning processes and, as a way to benchmark their activities and output.
In fact, TQM approach is defined as "… a management approach of an organization, centered on quality, based on the participation of all its members and aiming at a long run of success through customer satisfaction and benefits to all members of the organization and to society" (Becket and Brooks, 2008) .
It may be worth mentioning that TQM and other business approaches have many perceptible and imperceptible benefits for HEIs and that they also have many difficulties and limitations. Indeed, the TQM model was firstly applied to assess the quality of HEIs in 1993 (Arjomandi et al., 2009) , and was continued with thereafter.
Despite the fact that the EFQM excellence model is a 'non-prescriptive framework', it was proposed and designed for the non-educational organisations and may be applied in any organisation "as a non-prescriptive framework that establishes nine criteria (divided between enablers and results), suitable for any organization to use to assess progress towards excellence" (Becket and Brooks, 2008) .
Although the EFQM Excellence Model was initially proposed in 1953 and revised in 1996 and applied in 1998 to measure the standards of 14 companies in Europe (Arjomandi et al., 2009; Cartmell, 2013) , the model has been adapted and applied in HEIs as a self-assessment and planning instrument. It may be noted here that the EFQM Excellence Model is based on the TQM principles, approach and framework.
Furthermore, the EFQM excellence model has three components. The components are: eight core values, nine criteria (called enablers and results) and the use of the RADAR logic. In addition, the eight core principles were: results orientation, customer focus, leadership and constancy of purpose, management by processes and facts, people development and involvement, continuous learning, innovation and improvement, partnership development, and corporate social responsibility (Steed, 2002; Hides et al., 2004; Amaral and Rosa, 2007; Dahlgaard-Park et al., 2013; Jankal, 2014) . Also, the EFQM excellence model uses nine criteria. The criteria are: leadership; strategy; people; partnerships and resources; processes, products and services; customer; results; people results; society results and business results. In fact, the first five criteria are called 'enablers' and the last four criteria are called 'results'.
Indeed, the EFQM model has become very famous and widely applied in many types of organisation; it also has many perceptible and imperceptible benefits for HEIs. According to Arjomandi et al. (2009) , EFQM model "helps to identify the strengths and areas for improvement and also the actions that need to be taken toward the objective". Also Becket and Brooks (2008) showed that "the models are deemed to be relevant within the current competitive HE environment as they incorporate the perspective of students as customers". Moreover, the models "also take into account the perspectives of both internal and external stakeholders".
Despite the fact that there were many good applications of TQM or EFQM excellence models in HEIs across America, Europe and Asia, and despite the benefits of TQM in general and the EFQM excellence model in particular in improving the quality in HEIs, the above authors have faced many serious problems in applying the EFQM excellence model in HEIs; some other authors have addressed numerous problems of an implementation type in its critical operating factors and in its structure and components, and have thus argued that the TQM and EFQM excellence models are not the optimal/best approaches for assessing the quality of HEIs.
Furthermore, according to the research based on the findings of TQM or EFQM excellence models and which was carried out by Dahlgaard-Park et al. (2013) it was shown that "not all the findings in the literature are positive" and "there are no significant differences in financial results that could be found". Some limitations and serious practical problems of using TQM or EFQM models in many different organisations including HEIs were also discussed and identified by numerous papers and reports.
In order to clarify the issue addressed by the question, we ask, what are the critical limitations and challenges of TQM or EFQM models in HEIs? The discussions on this issue, which are very famous and available in a large quantity of literature some of it being included in three published papers, will be described and reviewed in this section for this purpose.
One of the important papers that discussed some problems relevant to the principles of the TQM model was published by Amaral and Rosa (2007) . They confirmed that "the EFQM excellence model is associated with business; this confirmation was resisted by academics and did not receive broad-based support inside HEIs" (Rosa et al., 2012) .
The second important paper touching upon our interest is the paper of Becket and Brooks (2008) which has drawn numerous and significant limitations based on most papers published worldwide for the period from 1998 to 2006 concerning this model. Some of the pronounced limitations are in the existence of many "challenges related to managerial and leadership skills which have been identified with both EFQM and TQM models. Furthermore, the bureaucratic structures of HEIs are reported to undermine the application of the models"; "there is a continued debate on the role of the student as customer or co-producer in the HE system and the impact this has on the measurement and management of quality" and "there is an inherent difficulty in quantifying the outputs of higher education for self-assessment purposes" [Becket and Brooks, (2008), pp.44-45] .
According to Arjomandi et al. (2009) , EFQM models are not a right choice for assessing the quality or the performance of HEIs for many reasons. Some of them proposed to study the companies/factories but not to estimate the quality of HEIs, yet, the issues of quality and performance in HEIs are multidimensional and not unified.
It is worth mentioning that many authors have given some other limitations and practical problems related to EFQM excellence model. Examples include: Davies (2004 Davies ( , 2007 , Hides et al. (2004) , Mehralizadeh and Safaeemoghaddam (2010) , Kim et al. (2010) , Dahlgaard-Park et al. (2013) and Cartmell (2013) .
Streams and objectives orientated technique
In Section 3, the EFQM excellence model is discussed and some of its limitations and some related practical problems are given; however, in this section a model based on the orientation of goals and objectives of HEIs is demonstrated.
It is widely known that the problem of assessing the performance of HEIs and then improving the quality of HEIs is completely different from any other organisation due to many structural reasons (Becket and Brooks, 2008; Arjomandi et al., 2009; Cartmell, 2013; Dahlgaard-Park et al., 2013; Duque, 2014) . Some of these are different goals, bureaucratic structures of HEIs and the complex nature of graduates.
It is well known that there are many purposes of quality assessment in HEIs. Some of them are: to improve the input, processes and the output of HEIs as well as to inform the stakeholders and the society about the level of accomplishing their goals and objectives and the position achieved in the education sector.
Moreover, for the purpose of selecting the best approach to appraise the quality of HEIs in developing countries, we must take into account the fact that the selected approach should not be based on ad hoc principles; rather, we have to consider all the above characteristics of assessing the performance of HEIs which, if so done, leads to true and comparable results (Al-Sarmi and Al-Hemyari, 2014a , 2014b , 2014c Al-Sarmi et al., 2015) .
In fact, "the uniformly optimal technique of measurement for any of the HEIs does not exist, i.e., it is not easy to derive or suggest an optimal procedure or global (comprehensive) and impartial or the best dimension's package of measurement to assess the performance of any of the HEIs for two main reasons; these reasons are: the differences (variety of degrees, programs and specializations) of HEIs and the nature of the HEIs in developing countries" (ibid).
In order to inform the stakeholders and the society about the HEIs institutional performance, the HEIs have to be focused on performance models, i.e., developing a suitable, applicable and accurate assessment process that is able to measure the overall performance and to know how the HEIs can achieve their mission, goals and objectives and to improve their output.
According to the key conclusions given by many educators/researchers/authors/ legislators from different countries and various cultures, and who are working in the field of the quality of HEIs -for example, Fielden and Abercromby (2001 ), Chevaillier (2003 ), Francois, (2004 , Bunting et al. (2010) , Al-Hemyari and Al-Sarmi (2013 , 2015a , 2015b and Duque (2014) , the ideas and techniques of the issue of accurate and effective measurement of the quality of HEIs and their difficulties were explained in these conclusions; accordingly, they declared that what they had identified was that the accurate and effective measure of the quality of HEIs should be focused on and, furthermore, should be aligned with, their visions, goals or trends and policies, and that it would be a necessity that this be carried out within a contextualisation of the issue of quality of HEIs.
Briefly speaking, the main conclusions of the above researchers may be finalised and summarised as:
"In order to appraise the quality of any HEI and its performance, the followed method should be applied in accordance with the strategic plan of the HEI which included the vision and mission and the broad streams of the HEI. The streams of HEI require to be constructed and refined to measurable objectives and the relation between them needs to be identified, then a set of performance indicators should be aligned with refined objectives." (ibid) Thus, it is very clear from the above applications that the oriented approach of the goals and objectives for assessing the quality/performance of HEIs is one of the other models that imitate TQM techniques and in almost similar purposes and aims in assessing and monitoring the HEIs activities, and which leads to achieving the desired quality. It also aims at estimating the numerical value of the quality level of each activity, then computing the performance of HEIs.
Moreover, the proposed method is free from the limitations of the TQM or EFQM models; there are many benefits of applying the goals and objectives of the oriented approach to any HEI (Al-Sarmi and Al-Hemyari, 2014b, 2014c).
The framework, research design and methods
The framework, research design and methods are discussed in this section. First, we show how the selected approach is suitable for assessing the HEIs and we explain some complementary requirements for this choice. Then, we discuss how we can collect the data form HEIs. Finally, the guidelines of data trimming and analysis are described.
In order to assess the institution performance (defined "as any output of practice that is consistent and systematic with the mission of an institution" see Mishra, 2007) , an exercise is required to be designed, examined and implemented in the institution, the output has to be collected and analysed and the conclusions regarding the level of performance have to be given.
In fact, the framework for the assessment of the performance of HEIs needs to be settled, i.e., the purposes of the assessment have to be identified, the goals portrayed, the objectives of the HEI determined and purified. In addition to this, some indicators have to be extracted for each objective. Indeed, some other steps in between the major phases of the framework are required.
In this section, we will briefly explain the phases of the framework for assessing private HEIs in Oman.
Phase no. 1: approach selection/determination
In this initial step, we reviewed all the available performance/quality practices of HEIs within the Ministry of Higher Education and within HEIs in Oman. We observed that a few practices were done by the Ministry with simple and similar methodologies based mainly on simple surveys applying a few indicators. The data collection was based mainly on HEIs self-reported data and confined to distributing simple questionnaires to assess student satisfaction. Also, we observed that most of the HEIs practices were neither unavailable nor insignificant.
Then, we studied many international practices and concluded that many approaches have been adopted in HEIs. Among them we found that many practices were based on ad hoc indicators which did not allow any significant comparison between HEIs. Such practices will not be reviewed for space consideration. Some other practices are based on TQM or EFQM excellence models and some others are based on an oriented approach of the strategic planning, mission, goals and objectives.
In fact, as mentioned above, all the approaches faced some limitations or some theoretical/practical problems, but the oriented approach of the strategic planning, mission, goals and objectives has considerable acceptability and seems to be more suitable for HEIs.
Phase no. 2: objectives selection/determination
In fact, the mission, goals and objectives of any institution are the fundamental parts of its strategic plan. Unfortunately, in our search we have not found any national document that describes the goals/objectives of the education sector. In fact, there are many practical problems in the issue of refining the goals/objectives for all private HEIs. Table 1 The streams and objectives In order to propose the goal/objectives of HEIs, the priority areas of HEIs have to be identified. For the purpose of identifying the priority areas, many national documents like 'the draft of the project of strategic development framework of education in Oman' and most of the policies, decisions and instructions of The Education Council and the Ministry of Higher Education regarding teaching and learning and HEIs were reviewed and studied. Thirty objectives were refined from the national and international documents and categorised under five streams. It may be worth mentioning that these objectives were aligned with the visions and missions of many HEIs in Oman and showed high conformity. Also, some of them are well known international objectives.
In order to implement the proposed five streams in HEIs, the complementary requirements of the proposed package of objectives were carried out. They are:
• The package was reviewed successively by all the groups of stakeholders (the program committee, a pool of senior academic staff from HEIs and all private HEIs).
• The properties of objectives (measurability, clarity, importance and approbation) and some statistical indices were studied and confirmed (see Al-Hemyari, 2014a, 2014b ).
• For the evaluation purpose of the proposal, surveys were distributed to a sample of academic staff from most of HEIs in Oman and they were then analysed. As a result of integrating the feedback from the stakeholders, HEIs and the respondents of surveys, the proposed package was shrunk from 30 to 24 objectives -as is shown in Table 1 .
Phase no. 3: weights selection/determination
In order to measure the performance of HEIs and to compare between their performance, weights have to be assigned for all objectives. In fact, the framework should incorporate information regarding every component and especially the data collection and trimming, calculations and weights of the objectives. In order to quantify/measure the activities and the progress of institutional performance, the weights of the measures have to be identified. Assigning valid weights of the objectives is based on the relative importance of the objectives, nature of the institutions, the feedback received from HEIs and the respondents. It should be noted here that the HEIs were divided into two categories [university colleges (W 1 ) and colleges (W 2 )] on the bases of the availability of post graduate programs, which naturally affected the weights of related objectives. The total weight of the performance of HEIs is 1,000 and the weights of the 24 objectives are assigned and given in Table 2 .
Remark no. 1: computing of objectives. The methodology of this approach requires computing a numerical value for each objective. In order to compute/estimate an accurate value of each objective, the objectives have to be computed through some indicators. 
Phase no. 4: indicators selection
In this project, each objective was divided to a suitable number of indicators. One hundred and nine indicators out of 150 indicators were refined for all objectives and implemented. It is worth mentioning that the set of indicators was reviewed, studied and condensed from 190 to 150 indicators (see Al-Sarmi and Al-Hemyari, 2014b, 2014c).
Phase no. 5: data collection
As mentioned earlier, the main purpose of this study is to assess the quality and the performance of all private HEIs in Oman. Hence, we constructed a new technique taking into account the nature of HEIs in Oman. In order to apply the proposed technique, the HEIs were informed, the technique was discussed, the forms of data collection were prepared and distributed to all private HEIs, and the way of submitting the data from HEIs was identified.
An e-mail and a telephone number of the Ministry of Higher Education (MoHE) were given to HEIs. A contact person from each HEI was nominated to carry on communication between the HEIs and the MoHE regarding any ambiguous issue of data collection, data submission and/or any related problems. Unfortunately, only 30 HEIs out of 40 co-operated and the data from these 30 HEIs was collected.
The data of this framework were collected from institutions based on two methods. The first method is a direct method that means the quantitative indicators were forwarded to all institutions and data were collected from institutions about these indicators directly. If the data is not available, an indirect method is followed; that means the questionnaires were implemented in the institutions to estimate some qualitative indicators on the basis of feedback obtained from the surveys. The data cleaning is a very important step which will be explained in next phase.
Phase no. 7: data trimming and analysis
Typically, data cleaning is an important step of the data analysis process. To analyse the data, we must ensure that the collected data is free from errors and outliers.
In fact, many actions have been applied to clean the data of errors and to reduce the deficiency of data submitted from the HEIs.
In order to have an appropriate trimming process, response and non-response errors have to be taken into account. To minimise the response errors in the data of private HEIs, the definitions of indicators, scale of measurements, the forms of data collection and the required data for each indicator were supplied as a glossary to all private HEIs and to minimise the non-response error, i.e., the problem of failure to get data from the HEIs; direct communications and regular meetings were carried out between the contact persons and the project team.
In fact, the data were examined and compared in accordance with many resources (surveys, statistical system of MoHE, previous reports, internet and websites). In addition, the raw-data elements were checked for outliers. Extremely high or low numbers were diagnosed and isolated for further clarification with HEIs. At the end of this process the data were approved and ready for analyses.
In order to analyse the data, the data of objectives are transformed to standard data using the proposed scales of measurement. Then the averages of all objectives were computed from the data collected from the HEIs and in accordance with the weights given in Table 2 
where i stands for the sequence of streams, j stands for the sequence of indicators of each objective (Ob), l stands for the sequence of objectives in each stream, k stands for the total number of HEIs, s stands for the category of the colleges and Ind iljk stands for the transformed value of each indicator using the scales of measurement. It is worthwhile mentioning here that the computation and analysis of the data of objectives have been achieved by IBM SPSS Statistics-22.
Computations, findings and discussion
For space consideration and due to the difficulty in presenting the results of a large set of estimators, a discussion and a summary of the results and the averages of the 24 objectives of the HEIs are provided in the form of numerical values in Table 3 .
For each objective, the average, as a national standard, is also provided. It is worth mentioning that the values of all objectives in general, and for each HEI, were computed as a weighted sum of related indicators. In fact, private HEIs did not agree to publish their results nor to disclose their names, as it was the first comprehensive experiment in Oman. For this reason, the 30 HEIs are denoted by the symbols HEI k , k = 1,2,…,30. In order to study the performance of HEIs, we first studied the results of the objectives of each stream, and then the performance of the HEIs, the latter of which we clustered into four categories (below average, average, good and very good) and is demonstrated as follows:
1 The clusters of the results of the performance of HEIs, in accordance with the outcomes of the objectives (Obj. 1.1, Obj. 1.2, Obj. 1.3, Obj. 1.4) of the first stream(access and admission),are as follows: the first cluster of 'below average performance ': {HEIs: 2, 3, 4, 6, 7, 12, 13, 14, 21, 23 , 24}, the cluster of 'average performance': {HEIs: 9, 16, 18, 25}, the cluster of 'good performance ': {HEIs: 1, 8, 11, 15, 17, 20, 22, 27, 28, 29} and finally the cluster of 'very good performance': {HEIs: 5, 10, 19, 26, 30} (Table 3) .
7 In order to compare the results of the performance between the HEIs, the averages, as national benchmarks of all HEIs, were provided for each objective in the last row of each part of Table 3 .
Significance of the results
For the problem of determining whether or not the estimators/practical results were robust and should be accepted or rejected, we deduced that the only way we could be certain that our results were robust or not would be by developing hypothesis testing for each parameter of the practical results.
In this section, we will introduce hypothesis testing for the mean of each objective, estimate and test the correlation coefficients and model building and testing of the multiple regression model.
Two-sided t-test for the objectives
In order to show the significance of the practical results of the objectives, the two-sided t-test for the mean of each objective is developed.
Table 4
The two-sided t-test results 
Obj
where μ il represents the mean of il th objective and 0 μ il represent the weight (test value) of il th objective. The results of the two-sided t-tests for each objective and for corresponding common weights, W 1 and W 2 (see Table 3 ) are given in Table 4 . Remark no. 2: since the p values [sig. value (α)] are ≤ 0.014 of most of the objectives, we reject the null hypotheses H 1 : μ il ≠ 0 μ il for all objectives except 2.7 (for university colleges) and 4.2 (all HEIs), i.e., there is strong evidence of significant differences between most of the estimators and the test values.
Pearson correlation coefficient
In order to study the degree of relevance between objectives of each stream, the Pearson correlation coefficient (ρ il ), as it is statistically used, 'to produces a measure of the linear relationship between variables' is performed in this section.
The Pearson correlation coefficient (ρ il ) is usually computed by a sample of observations, i.e., it is the point estimator of the population correlation coefficient. In this case, it is advised to perform a test of ρ il . The test of the significance of the Pearson correlation coefficient is also developed in this section. The two-tailed tests of the significance of the Pearson correlation coefficient are given by:
The Pearson correlation coefficient (ρ il ) is calculated between the objectives of each stream and given in Tables 5-12 . Also, the p values of the above hypotheses and level of significance are given in the same tables. These tables show that the values of the Pearson correlation coefficient were ranged from 0.209 to 0.881, and there were either significant or highly significant linear relationship between the objectives of each stream. .739(**)
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Multiple regression model between overall performance and all objectives
Linear regression analysis is an adequate procedure extensively used to build a linear model between one dependent variable and at least one independent (predictor) variable and to predict the value of the dependent variable if the values of the independent variables have changed. Regression analysis of one dependent variable and only one independent (predictor) variable is called simple linear regression analysis. If multiple independent (predictor) variables are used to predict the value of the dependent random variable, the analysis is called multiple linear regression model/analysis.
In this section, we will develop the multiple linear regression model to predict the value of the performance of each HEI based on 24 objectives (independent/predictor variables). The IBM SPSS software using the method of variables entered/removed provides the following output results given in Tables 10-12. 1 It is really interesting to observe that the multiple correlation coefficient R, R square (as a measure of the strength of the model fitting) and adjusted R square are all equal to 1, i.e., these measures are equal to the maximum possible value. This means that 100% of the variance is explained by the predictor variables. Moreover, the value of R is equal to the adjusted value of R square in accordance with the size of the sample and the number of independent random variables.
2 The second important result of Table 10 is that of the F change = 32,778.398. The value of sig. F change = 0.000, which explains that the improvement in fitting the multiple regression model due to entering the predictors variables is highly significant.
3 In order to operate a test of the independence of residuals, which is one of the important assumptions of the multiple regression model, the Durbin-Watson test is developed in Table 10 . The computed value of Durbin-Watson shows that the residuals are not correlated (i.e., they are independent). Most (or all) of the independent random variables (objectives) are related to HEI performance.
The above table displays the values of F(24, 5) =321778.398 and p = 0.000 < 0.001. These results conclude that the alternative hypothesis H 1 is accepted, which means that the independent random (objectives) are related to the dependent (overall performance of HEIs) variables, there thus being no need to include any additional independent random variables to forecast the overall performance of HEIs. 0 against : 0, 0,1, 2, , 24.
The p-values of the above tests are given in the last column of Table 12 . It is observed that most the p-values are highly significant (≈ 0.000) and one value is significant (0.014). These values give strong evidence that there is significant differences between the estimated parameter and the theoretical value (0).
Summary, conclusions and recommendations
In the literature, there are many approaches to assess the quality and performance of HEIs. However, all of them suffer some problems. In the current article, we have reviewed the TQM approach and EFQM excellence model and some of the limitations and practical problems in the application of these models in HEIs where they were demonstrated. Also, we have proposed a new approach to assessing the quality of HEIs. The framework is based on five streams and 20 four objectives and 109 indicators. It may be worthwhile to mention that clarity, importance and approbation of objectives and some other characteristics were studied in Al-Sarmi and Al-Hemyari (2014b). Moreover, the weights of all objectives were proposed in this paper.
We adopted an analytical study of the quality of 30 HEIs in Oman. The data were collected from HEIs and analysed. The performance of each HEI is evaluated and studied on the basis of the data of the objectives and indicators. Also, the performance of HEIs was put into four categories and compared on the basis of the mean values of objectives.
The results show that the performance of some HEIs was good and the performance of others was average. Consequently, the objective approach which evaluates the quality of HEIs through five streams and 20 four objectives, gives many signals as to the level of the quality of each objective. These signals/results will guide and help the HEIs in improving their quality and performance.
We further conducted an inferential study to investigate the accuracy of the practical results. The findings showed that practical results were accurate, sound and significant and have to be used to differentiate between HEIs in Oman.
It is noteworthy that the results of all objectives provide important signals in two directions. Firstly, the results can reflect the quality and performance reality of each private HEI in Oman. Secondly, these results have to be used for future planning.
The performance of the institutions based on the objectives of the first group shows that the achievement of this group is good relative to our expectation (assigned weight) except for the first objective which is slightly below the initial expectation. Regarding the performance of the institutions based on the objectives of the second group, it is shown that the achievement of objectives 1, 2, 4, 5, 6, 7 and 10 lies within our expectations, but the others are lower than that. Both the objectives of the third stream have lower achievements than the expectation. Only the third objective of the third group has an achievement according to our objectives, while others are lower than the expectation. Finally, first and second objectives of the final group are consistent with expectations, but others are not.
Moreover, the practical results provide a very clear picture regarding the performance of institutions on the basis of all objectives.
The proposed approach, as a tool to measure the quality and performance of HEIs, could satisfy the purposes, principles and ideas of the EFQM model, as it seems to be more comfortable with HEIs in terms of a consideration of the vision, mission, goals, objectives and other structural patterns of HEIs -as given in Sections 5.3 to 5.5. Also, it used indicators and weights to differentiate between the institutional activities. In addition, the proposed approach provided accurate information about institutional activities for the institutional strategic planning.
This article shows that the possibility of assessing the quality and performance of HEIs by a different, comprehensive and accurate approach will open a debate that may allow considering quality as an integral part of the institution's culture, and for HEIs to be more concentrated and intentioned on the input, processes and output. Also, it helps HEIs to understand how the quality and performance of HEIs are affected by multiple factors that are supposed to improve their quality and performance, as well as by the new approach.
Limitations, expected problems and dilemmas
Many limitations of the topic of performance indicators have been discussed in Al-Sarmi and Al-Hemyari (2014a , 2014b , 2014c and Al-Hemyari and Al-Sarmi (2015 . Some of the expected problems and dilemmas are given below:
• The proposed approach is required to estimate and measure the point estimate of the level of the quality of HEIs which is based completely on collected data from HEIs. Practically, it is a challenging problem due to the lack of national databases and the 'availability, validity and reliability' of raw data in HEIs.
• In order to improve the theoretical and practical sides of the approach and to incorporate new opinions, the approach needs to be tested through actual application many times not only in non-government institutions and in government HEIs too.
• The practical results show that the HEIs need to be deeply focused on some institutional activities such as 'rising expectations', 'growing commitments to community engagement', 'funding research projects', 'student recruitment', and 'strong profiles of accountability and transparency'.
• Also, the implementation of the approach in 30 private HEIs shows that there is no common view between the HEIs/academic programs/academic staff and employers about the quiddity of the characteristics/skills required of students for eventual entry into the labour market. This observation would behooves the HEIs to consider employers' opinions regarding student academic programs in HEIs.
• In fact, the academic staffs of HEIs have apparently to function in the dual roles of teaching and research and thus need to be trained and improved widely in these components. The results show that the two components of the dual-role are not consistent because of the heavy teaching load of academic staff in private HEIs.
